2 



a 


A 


Alpha 


till 


P 


B 


Beta 




Y 


r 


Gamma 




8 


A 


Delta 




8 


E 


Epsilon 






Z 


Zeta 


LalsuJ jl tjjj 




H 


Eta 


\j] 


0 


@ 


Theta 


♦* 


I 


I 


Iota 




K 


K 


Kappa 


US 


X 


A 


Lambda 






M 


Mu 




V 


N 


Nu 






M 


Xi 




0 


0 


Omicron 




71 


n 


Pi 




P 


p 


Rho 


JJ 


O 


z 


Sigma 


L<lX-buJ 

♦* 


X 


T 


Tau 




D 


Y 


Upsilon 




9 


O 


Phi 


** 




X 


Chi 






¥ 


Psi 




CO 




Omega 





3 











< 


Less than equal 






> 


Greater than 
equal 




a > b b ci jl j^t a 


< 


Less than 




3<4 


> 


Greater than 




3>2 




Approximately 
Congruent 




1.99997 = 2 
AABC = AA 'B 'C ' 


oc 


Proportional 


L-bujl n ^ 


Foci F =kx 


— 


Is congruent to 
Modulo 




5 = l(mod2) 




Not equal 




3*2 


+ 


Plus-minus 




x 2 =1=>JC =±1 




Equal 




(a=b)&(b = c)=> a = c 


X 


Times, cross 




2x3 = 6 

A =a x i +a y j +a z k 
-> 

B =b x i+b y j+b z k 
i / /c 

-> -> 

Ax B = a x a y a z 

b X b y b z 


+ 


Plus 




2 + 3 = 5 




Minus 




2-3 = -1 



4 



J 1 J : 


Division 
Divided by 




6-3 = 2 


% 


Percent 




50% 


7oo 


Per thousand 


L-alVt 4. j mill 


50 %o 




Dot 




A£ = A 


5 cos<9 




Factorial 




51 = 1x2x3x4x5 = 120 


V" 


Square root 




V4 = 2 J^?- 

a/27-3 S-^J^ 




Transpose 






[ 1 

L J 


Bracket 
Matrix 




5.3 =^> [x ] = 

1 ^1 2 
^22 _ 


:5&>; =5.6^[>;] = 6 


( ) 


Parentheses 




3(2 + (4-l)) = 15 


{ } 


Set Braces 
Sequence 






[J 

(.) 


close -interval 
open-interval 




[10,20] 



5 



b) 
(J 


close-open 
open-close 


/*v<* A i\* a S u3 


-?1 
V ^ Z J 

[-10,13) 




Convolution 








Absolute value 
Determinant 


AilixAll A a flit 


\x ,x > 0 
[-x ,x < 0 

1 ^^12 

— ^11 X ^22 _ ^12 X ^21 

fl 2 j ^22 


I 


Summation 




^ 1 1 1 1 

> = — + — + ... + — 

ft +2 2 3 11 


n 


Product 




fj i i i i 

1 1 = — X — X • • -X 

ll/i+l 2 3 11 


n 

i i 

u 


Intersection 
Uonion 


hL^3 


w=10 

p|A„=A 0 nA,n-nA 10 

n=\0 

\jA n =A 0 [)A l [)...{)A l0 

n=0 



6 



1 


Integral 




xJx =-jc = — (4-1) = - 

J 2 1 2 2 

i 


ff 

JJ 


Double integral 




11/ {x,y)dxdy 


fff 

JJJ 


Triple integral 




rrr 

g(x ,y ,z)dxdydz 


J 


Line integral 
Contour integral 




<S)dl 

J 

c 


# 

JJ 


Surface integral 




A 


# 

JJJ 


Volume integral 




<$f$)dv 
JJJ 

V 




Therefore 






• • 
• 


Because 






3 


Exist 




b jj a^f*^ Va,3b 


3 


Not exist 




b -*>j2V a£^ \fa,lb 


V 


For all 




b^jj a£**?J V<3,3Z? 


-. J ~ 


Propositional 


J' 


~(~p) = p 


=> 


if then 






<^ 









7 





if and only if 
iff 


lit -LSa j lit 


p =>q\ 




Membership 
Element of 




A — i n h r \ n £= A 




Not member 




A = {fl,/?,c} , d <£A 


u 


Union 




A =iah c\ B =ia d\ 
A\\B =ia b c d\ 


n 
1 1 


1111C1 dCL L1U11 




A 1 |ij = jtfj 


c J c 


(proper) Subset 




C ={fl} ,CcA 




superset 






ex 


Not subset 




0<£B 


0 


Empty set 




0 = {} 




Derivation to x 




f(x) = x 2 , d f =2x 
dx 

f'(x) = 2x 




Paritial 
derivation 




f(x) = x 2 , ^ =2x 

dx 




Derivation n 

order 

n th , nth 




f(x)=x 3 , { =6x 
dx 



8 





Partial 
derivation n 
order n th 


n 


<9f 2 

ox 


V 


Nabla 
Laplace 
operator (Nabla) 




„ d d d 
V = — + — + — 

dx dy dz 


V 2 


Square Lap. Op. 
Laplacian 




^2 d 2 , a 2 , a 2 

V = 1 1 

a* 2 ay 2 az 2 


AB 


Line segment 


^ 1 q*U a) ^ Alt 

\ - 




-» 
AB 


Ray 






<— > 
AB 


miiniiy line 






A 


Triangle 




AA5C , ABC ^11 


Z 


Angle 




ZABC , abc Aijijii 


L 


Right angle 






□ 


Square 






o 


Parallelogram 






o 


Circle 






1 


Perpendicular 




A5 _LAC 


II 


Parallel 




A5 || AC 




Similar 




AA5C ~ AA'5'C 




Congruent 




AA5C = AA '£ 'C ' 




Arc 




£5? 



9 



o 
f 

?! 


Degree 
Minute 
Second 




30°15'25" 


(x V 7 ^ 


Cartesian 
Coordinate 
Space Coo. 
Polar Coo. 




(-1,5.7)^-31^ 
(9,25°) 


-» 


Vector 






e 


Direct sum 




y ©\y ch^cP^ Vjw 

1 ^ 


® 


Direct product 




ft 

(X) . j-a^ ^ ^ ^^ti diULjaflll <Jj1^j 

i=\ 1 


A 

T 
F 


and 

i rue 
False 




P 


q 


p Aq 




T 


T 


T 


T 


F 


F 


F 


T 


F 


F 


F 


F 


V 


or 




P 


q 


pvq 




T 


T 


T 


T 


F 


T 


F 


T 


T 


F 


F 


F 



10 



J (»)* 

pn 


Permutation 


is** n c> b^ 1 k 


p» = („)£ = n! 


c; JO) 


Combination 




k [kj k\(n-k) 


/ 


Imaginary 
number 




* = V-i" 


e 


Napier's 
constant 
Euler's number 




e =2.7182818284... 


n 


Pi 




;r = 3.14159265... 




ooiQen ratio 


» »X Nil A \ . ,,*4 \1 


(p — 1 .01 OlO J700 


X 


mean 




IX 

x = n=1 
n 


Km 


limit 




sin x 
lim =1 


00 


Infinity 




1 

lim = +oo 

*^i + x -1 


N 


Natural 
numbers 






N, 


Natrural with 0 


0 


N 0 = {0,1,2,3,4,-.} 



11 



z 


Integer numbers 




Z = {-,-2,-1,0,1,2,-} 


Q 


Rational 
numbers 




0 = J — -m gZ n 

U J 


R 


Real numbers 






R + 


Positive Real 
mumbers 




ja.^\l j 4 i^j^il 4 iSia-vll ^AcSfl 4<^.j A ^^ 


C 


Complex 
numbers 




*JJ' •^• ic 'VI UJ^ ^J-i^C 4x- j"^ " 

x +iy 


• • • 


and so on 








Left hand side 
is defined by 
the right hand 
side 




y -f (x) 


max{ } 


Maximum 




max{-l,3,4,2} = 4 


min{ } 


Minimum 




min{-l,3,4,2} = -l 


sin 


Sine 


I ■ 


• ™° 1 
sm30 = — 

2 


cos 


Cosine 




o 1 

cos 60 = — 
2 


tan 


Tangent 




tan 45° =1 



12 



cot 


Cotangent 




cot 45° =1 


sec 


Secant 




1 

sectf = 

cos# 


CSC 


Cosecant 




1 

CSCtf = 

sin# 


A resin 


Arc sine 




A resin— = 30° 
2 


A rc COS 


Arc cosine 




45 = (_)^ . ^ Radian 
4 

>i . o \rad 
/ift LUo — HO — i j 

2 4 


Arc tan 


Arc tangent 


(JJaJl 




Arc cot 


Arc cotangent 






A rc sec 


Arc secant 






Arc esc 


Arc cosecant 






J sinh 
j/i 


Hyperbolic sine 




sinni = 

2 


J cosh 
ch 


Hyperbolic 
cosine 




„x . -x 

cosnx = 

2 


sech 


Hyperbolic 
secant 




2 

sec hx =— — 

e x +e x 


cs ch 


Hyperbolic 
cosevant 




cs c hx = 

„ X —x 

e —e 



13 



J tanh 
th 


Hyperbolic 
tangent 


jll ^Uull (Jt 


£ 2x -1 

tanh x = — 


J cot anh 
coth 


Hyperbolic 
cotangent 




e 2x +1 

cotnx = — 

e 2 * -1 


A rc siiih 


Arc hyperbolic 
sine 






A rc cosh 


Arc hyperbolic 
cosine 


( Jjl^l) ^ jll 




8 


Kronecher delta 




lJ 1 0 / at i 




Tensor 




Ajli^ JjVj k J j J JJ-i i 




Sequence 




i o <, c n(n+l) 
l + 2 + 3 + --- + n « S„ = — - 

2 


Log a b 


Logarithm 




Log 10 100 = Log 100 = 2 


In 


Natural 
logarithm 




Log e x = lnx 




a power n 


a 


10 2 =100 




Probability 
Function 




2* „ 0 * 





Composition 




fog(x)^f (g(x)) 


sgax 


sign function 




sgnx =< 


\x >0 
0,jc =0 
-l,x <0 




Tend to 






i 


Rounded down 






t 


Rounded up 






grad 


Gradient 




gradF=VxF = 6F i+ dF j+ dF k 

dx dy dz 


div 


Divergence 




divF = V-F = dF + dF + dF 

dx dy dz 


curl 


Rotation 




curlF =VxF = 


i j k 

d d d 
dx dy dz 
F F F 

x y z 



Ia j^jujU ciijij^l 
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